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Introduction

CasTtOR (Ricinus communis Linn.) is an
important oilseed crop and the possibility
of utilising hybrid vigour for increasing its
productivity has been indicated by several
workers (Rapoport, 1948; Seshadri, 1958;
Anubhava Narayan, 1958; Ramanamurthy
and Narasimha Rao, 1959). Zimmerman and
Parkey (1954) have outlined a technique for
producing three-way hybrid castor utili-
sing the pistillate F{ hybrids that result from
mating of two different lines of which one is
the pistillate Nebraska 145-4. Parkey (1957)
has recorded cytoplasmic influence in the
determination of pistillate sex expression
whereby the development of entirely pisti-
llate progenies is made possible. The in-
crease in yield obtained with hybrid castor
in the U.S.A. has been phenomenal. The
behaviour of hybrids resulting from Indian
and American types of castor is detailed
here.

Material and methods

Five inbred lines of castor are involved in
this study. Crossesinvolving TMV 1, TMV 2
and TMV 3 strains as the female parents and
the American types, Baker-195 and Cimarron
as the male parents, were effected eariy in 1960
and the sowings were done in the first week
of August, 1960. The six hybrids and five
parents were compared in the field in row
plots with four replications in randomised
block design. The crop was raised under
rainfed conditions without any basal dress-
ing of manure before sowing.

Results and discussion

The mean increase or decrease in value of
the different characters of the six hybrids

over the respective parents and over the
superior parent are given as percentages in
Tables 1 to 3. The significant features are
outlined below :

Flowering date. The male parents in
each case were the earliest to flower compared
to the female parents and hybrids. All
hybrids except TMV | x Cimarron were
later than the male parents but significantly
earlier to flower when compared to their
female parents.

Plant height. No significant heterotic-
effects were observed in any of the hybrids,
although apparent positive deviations from
the mid-parental value were recorded in
three of the hybrids, namely, TMV I x
Cimarron, TMV 2 x Cimarron and TMV 3
X Cimarron.

Number of nodes up 1o the primary raceme.
This character related to the earliness of the
plant in flowering. No significant reduction
in number of nodes over the earlier parent
was observed in any of the hybrids. How-
ever, a significant feature was the difference
in expression of period required for flowering
in different hybrids. Tn the three hybrids
where  Cimarron was used as the male
parent, the values for the hybrids almost
approach the mid-parental value. But in the
other three hybrids where Baker-195 was the
male parent the number of days taken to
flower tend to approach the values for the
male parent which was earlier. Thus a shift
towards earliness was evident in these cases.

Number of racemes. Except the combi-
nation TMV 2 x Cimarron, all the hybrids
exhibited significant differences over either.

* Present address: Central Coconut Research Station, Kasargod, Kerala State.
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the mean of the two parents or higher paren-
tal value in the production of racemes.
In the case of hybrids TMV 1 X Baker-195,
TMV 2 x Baker-195, TMV 3 x Baker-195
and TMV 1 x Cimarron, hybrid vigour in
the production of racemes was indicated by
the significantly higher values over the mid-
parental value. The hybrid TMV 3 X
Cimarron alone had exceeded the value of
the superior parent.

Length of primary raceme and sex distri-
bution. 1In the length of the primary raceme,
the hybrids did not show any significant
increase. But, positive increase over the mid-
parental value was exhibited by the combi-
nations, TMV 1 with Baker-195, and
Cimarron while other hybrids recorded
positive increases over the value of the
superior parent. With regard to sex distri-
bution on the primary raceme, all combi-
nations (except TMV 1 x Cimarron and
TMV 2 x Cimarron) exhibited significant
increases in the length of the male flower
bearing portion, over the parents having the
greater length of male flower bearing portion.
In respect of the female flower bearing
portion, no significant increase over either
the parental mean or higher parental value
is noticed in any of the hybrids.

Number of capsules. Significant heterosis
in the number of capsules set on all the
racemes produced by the plant was obtained
in four out of the six hybrids. The two
hybrids TMV 2 x Cimarron and TMV 3 X
Cimarron exhibited significantly positive
increases over the mid-parental values.

Bean yield. Marked heterosis in yield of
beans was obtained in all the hybrids.
except TMV I x Cimarron and TMV 2 x
Cimarron. Significantly positive increase
in bean production over the mid-parental
value only was expressed by TMV 1 x
Cimarron. The hybrids, TMV | » Baker-
195, TMV 2 x Baker-195, and TMV 3 X
Baker-195 showed increased yield of 65.41,
50.65 and 76.62 per cent, respectively,
over their superior parents. With Cimarron
as the pollen parent, only TMV 3 exhibited
a higher vield of 55.42 per cent. The
hybrid TMV 1 x Cimarron expressed a
significant difference over its mid-parental
value, whereas TMV 2 x Cimarron did not
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exhibit any significant difference from the
mid-parental value. The percentage of in-
crease in yield was not found to be uniform in
all the six hybrids studied. This may be
said to be due to the genetic differentiation
among the parent types utilised in hybri-
disation.

Mean bean weight. Heterosis in seed
weight was observed in all the three hybrids
where Cimarron was used as one of the
parents. The values in these exceed those
of the parents with greater seed weight.
Positive deviations from the mid-parental
values only were observed in the case of
T9MV 1 x Baker-195 and TMV 2 x Baker-
195.

Duration of crop (Number of days for
final harvest). All the six hybrids showed
intermediate values between the duration of
the parents. Even in cases where earlier
flowering was noticed, in some hybrids the
duration for final harvests was extended.

Qil content. The mean oil content in
beans obtained from the inbred parents and
the hybrids estimated by the ether-extraction
method showed that there was no increase
in the oil content in the produce of the
hybrids.

It is observed from the above that signi-
ficant heterosis was noticed in number of
racemes produced per plant, number of
capsules set per plant, bean weight and
total yield of beans. In respect of number
of days taken for first flowering, some of the
hybrids show a tendency to be as early as
the male parents, sharply deviating from the
female parents, the values for the hybrids
being less than even the mid-parent values.
However, this was not reflected in the
duration for final harvest, all the hybrids
being intermediate in the duration between
the two parents. The plant height in all
hybrids was intermediate and there was no
indication of heterosis.

The variation in yield of beans was again
significant. Hybrids TMV 3 < Baker-195,
TMV | < Baker-195 and TMV 3 x Cima-
rron and TMV 2 x Baker-195 had given
significantly higher yield of beans over the
superior parents, the increases ranging from



288

50.65 to 76.62 per cent. The perfor-
mance of the other hybrids was not note-
worthy.

The attributes related to the final bean
yield, viz., total number of capsules, number
of racemes and the mean bean weight did
not show the same trend as the total yield of
beans. The total number of capsules, how-
ever, appeared to show a heterotic cxpression
similar to the yield of beans.

The variation in yield resulting from the
differences in manifestation of heterosis
could be attributed in these cases to the
genetic diversity in the parents. An exact
estimate of the general combining ability is
not possible from these studies, yet it is
evident that parents like TMV 3 X
TMYV 1 have high specific combining ability
with Baker-195. Methods for the exploi-
tation of the high combining ability noticed
in the hybrids, through the utilisation of the
pistillate character (Zimmerman and Parkey
1959) for production of hybrid seed, have
to be developed in further investigations.
This is in consonance with the earlier
observations of Borkovskii and Podgurskaja
(1937) who stressed that only some combi-
nations of inbred lines exhibited heterosis.
According to Stein (1958) it should prove
feasible to find parental combinations giving
progenies which show only the produce
effect and are, therefore, more efficient
producers. Anubhuva Narayan (1958) found
that the manifestation of hybrid vigour in
vield varied in F;s, ranging from 2.7 to
277.00 per cent over the higher yielding
parent. The maximum average increase in
F, over the highest yielding parent entering
the crosses was about 22.9 per cent. Zimmer-
man (1958) reported seed yields ranging from
109 to 130 per cent over the higher yielding
parent, in some of the hybrids. Aiyadurai
et al (1960) have reported that increased
yield ranging from 2.1 to 34.3 per cent
over the female parent have been obtained
from hybrids involving TMV 1 as female
parent and selected breds of Russian and
Egyptian origin, as pollen parents. It may
be said that the three combinations, TMV 3
% Baker-195, TMV 1 x -Baker-195 and
TMV 3 x Cimarron which have as observed
now shown increased yield, may be consi-
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dered as useful combinations for practical
exploitation.

Summary

Three standard castor strains of Madras
State, namely TMV I, TMV 2, and TMV 3
were crossed with two American types.
Baker-195 and Cimarron, as pollen parents.
Observations were recorded on flowering
date, plant height, number of nodes, number
of racemes, length of main raceme, length of
male and female portions of the main raceme.
number of capsules set on each plant.
yield of beans, mean bean weight, duration of
crop and oil content in the parents and
hybrids.

In the production of racemes, all the
hybrids (except TMV 2 x Cimarron)
exhibited heterotic vigour. In the pro-
duction of capsules, hybrids of the combi-
nation, TMV 1, TMV 2 and TMV 3 with
Baker-195 and TMV 1 x Cimarron exhi-
bited transgressive heterosis while hybrids
of TMV 2 x Cimarron and TMV 3 x
Cimarron exhibited significant positive in-
crease over their parental mean. With
regard to sex distribution on the primary
raceme, all combinations (except TMV 1 x
Cimarron and TMV 2 > Cimarron) exhibited
increase in length of the male flower bearing
portion only. In respect of the female
flower bearing portion none of the hybrids
showed any significant increase over either
th? parental mean or the higher parental
value.

Heterosis was observed in the mean
weight of the beans obtained from the
hybrids of TMV 1 x Cimarron, TMV 2 3
Cimarron and TMV 3 x Cimarron. In the
hybrids where Baker-195 was used as the
pollen parent positive deviations from the
mid-parental value were recorded. In
respect of duration, all the six hybrids
exhibited significant earliness over the long
duration (female) parents, but they were
intermediate between the two parentsineach
case.

Among the six hybrids studied, three viz..
TMV 3 < Baker-195, TMV 1 x Baker 195
and TMV 3 x Cimarron, have shown
increased yield over the parents. The
variability in the manifestation of heterosis
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noticed in the sets of crosses studied points
to the differential combining ability of the
parents involved, brought about by the
genetic diversity.
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